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Tr a in e r s  w a n t  t o kn ow :
◇ What KSA combos 
lead to resilience?
◇ How does the 
demand ratio shift 
dynamically?
◇ Which items should 
be prioritized for my 
domain?
The way we talk 
Influences the path we take
1
There are models 
For shared common language
2
Training Implications
From piecing it together
3
Close Encounters 
of t h e  3 r d Kin d




Definition of Resilience Source Domain
“Resilience (from resilio) a leaping or skipping back, a rebounding; a going 
from ones word. Bac. The French use Resiliment in the same sense.”
Thomas Blount (1618)
The ability of a system, community or society exposed to hazards to resist, 
absorb, accommodate to and recover from the effects of a hazard in a timely 
and efficient manner, including through the preservation and restoration of its 
essential basic structures and functions.
Disaster and Risk 
Prevention (UNISDR, 
2009, p. 24).
Resiliency as a personal characteristic. The ability to adapt to, and to bounce 
back from, unexpected events (an idea of effectively returning to 
baseline/equilibrium).
Matthews et al., 2017
Resiliency is robustness, which is the ability of the system to operate within its 
normal operating boundaries when it is perturbed
Gluck et al., 2012; 
Hoffman & Hancock, 
2017
“…the regulatory formulations make clear that operational resilience is located at 
the level of pilot mental processes (mental flexibility) and behavior 
(performance adaptation). Second, that this operational resilience can be 
improved through training. Third, there is an interesting use of normative 
language which is open to interpretation.” 
Bergström, 2019
Semantic -
lin gu is t ic  An a lys is
Q1
Can we discover 
patterns in the way 
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S: (n) resilience, resiliency (an occurrence of rebounding or springing back)
direct hypernym / inherited hypernym / sister term
derivationally related form
S: (n) resilience, resiliency (the physical property of a material that can return to its original 
shape or position after deformation that does not exceed its elastic limit)
direct hypernym / inherited hypernym / sister term
S: (n) elasticity, snap (the tendency of a body to return to its original shape after it has been 
stretched or compressed) "the waistband had lost its snap"
S: (n) resilience, resiliency (the physical property of a material that can return to its original 
shape or position after deformation that does not exceed its elastic limit)
S: (n) bounce, bounciness (the quality of a substance that is able to rebound)
S: (n) give, spring, springiness (the elasticity of something that can be stretched and returns 
to its original length)
S: (n) stretch, stretchiness, stretchability (the capacity for being stretched)
S: (n) temper, toughness (the elasticity and hardness of a metal object; its ability to absorb 
considerable energy before cracking)
S: (n) elasticity of shear (the elasticity of a body that has been pulled out of shape by a 
shearing force)
derivationally related form
W: (adj) resilient [Related to: resilience, resiliency] (elastic; rebounds readily) "clean bouncy 
hair"; "a lively tennis ball"; "as resilient as seasoned hickory"; "springy turf"
W: (v) resile [Related to: resilience, resiliency] (return to the original position or state after 















Identify the factors that 
make up specific resilient 
behaviors within context 
Identify the elements which 
constitute the processes of 
resilience
Identify the enabling 




Can social interaction 
constitute social cognition? 
(DeJaegher, Di Paolo, Gallagher, 2010)
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“
◇ F is  a  contextual factor if variations 
in F produce variation in X
◇ C is an enabling condition if the 
absence of C prevents X from 
occurring
◇ P is a constitutive element if P is 



























Respond adjust plan Y Y N
accommodate solution Y Y Y
manage resources Y Y Y
recruit resources Y Y N
Learn leverage experience Y Y Y





-F is a contextual factor 
if variations in F produce 
variation in X
-C is an enabling 
condition if the absence 
of C prevents X from 
occurring
-P is a constitutive 
element if P is part of the 
processes that produce 
X
• Because 
VARIANCE in these 




• Because these 











Vary context to produce 
variance in resilient 
behaviors
Observe the demonstration 
of these elements in 
trainees













This research is supported by Federal Aviation Administration 
NextGen Human Factors Division (ANG -C1) Project # 
692M151940001
Thanks to : Bill Ka lia rdos , Ka thy Abbott, Ja neen Kocha n, Chris  
Reed, Floria n Jentsch, Steven Cla pp, Sha w n Pruchnicki, 
W illia m Vola nte , Ya zmin Dia z 
28
1. W oods, D. D. (2017). Essentia l cha ra cteris tics  of res ilience. In Resilience 
engineering (pp. 21-34). CRC Press .
2. Lundberg , J., & Joha nsson, B. J. (2019). Res ilience is  not a  s ilver bulle t–
Ha rness ing  res ilience a s  core  va lues  a nd resource  contexts  in a  double  a da ptive  
process . Reliability Engineering & System Safety , 188 , 110-117.
3. De Ja egher, H., Di Pa olo, E., & Ga lla gher, S. (2010). Ca n socia l intera ction 
cons titute  socia l cognition?. Trends in cognitive sciences , 14(10), 441-447.
4. Bergs tröm, J. (2019). The Discurs ive  Effects  of Sa fety Science. Safety Science 
Research: Evolution, Challenges and New Directions , p173.
5. Speer, R., Chin, J., & Ha va s i, C. (2017, Februa ry). Conceptnet 5.5: An open 
multilingua l gra ph of genera l know ledge. In Thirty -First AAAI Conference on 
Artificial Intelligence . http://conceptnet5.media .mit.edu/
6. Princeton Univers ity (2010). "About W ordNet." W ordNet. Princeton 
Univers ity. https ://w ordnet.princeton.edu/
7. Holbrook, J., Prinzell III, L. J., Stew a rt, M. J., Smith, B. E., & Ma tthew s, B. L. (2019). 
Res ilience a nd Sa fety for In-Time Monitoring , Prediction, a nd Mitiga tion of 
Emergent Risks  in Commercia l Avia tion. In 38th International Symposium on 
Aviation Psychology (p. 109).29
Thanks!
Any questions?
You can email me at:
◇ pbockelm@ist.ucf.edu
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